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Description 

BACKGROUND OF THE INVENTION 

[0001] The present Invention relates to motor vehicle 
crash discrimination systems utilized for actuating or de- 
ploying a passenger safety restraint, end more specifi- 
cally to apparatus and method for improving reliability 
of a motor vehicle crash discrimination system. 
[0002] Conventional vehicle crash discrimination sys- 
tems typically employ at least one mechanical, electro- 
mechanical, or electronic acceleration sensor affixed to 
the vehicle for sensing vehicle acceleration. The output 
of the senaor(e) are supplied to a discrimination circuit 
for comparison to a predetermined threshold value. If 
the predetermined threshold value is exceeded, the dis- 
crimination circuit will output a signal which actuates or 
deploys a passenger safety restraint, such as an airbag 
or passive seat belt mechanism. 
[0003] However, conventional mechanical or electro- 
mechanical accele remoter based crash discrimination 
systems do not account for variations in passenger/oc- 
cupant conditions in determining whether to actuate the 
safety restraint. More specifically, conventional ecceler- 
ometer based crash discrimination systems are gener- 
ally designed to assume nominal conditions, such as 
50th percentile male, actual presence of a vehicle oc- 
cupant, and failure of an occupant to wear a seat belt 
The assumption of these crash conditions are neces- 
sary to insure proper actuation of the safety restraint 
when severe deceleration of the vehicle is detected by 
the accelerometer. Such assumptions inherently cause 
unnecessary, undesired, or improperly-timed actuation 
of the safety restraint in conditions where no occupant 
is present, in marginal crash situations where a seat belt 
provides sufficient safety protection for the occupant, or 
In situations where the occupant is improperly posi- 
tioned relative to the safety restraint such that actuation 
of the safety restraint could potentially injure the occu- 
pant 

[0004] Further, each type of vehicle structurally reacts 
in a unique manner when experiencing identical crash 
situations. Since conventional accelerometer based 
crash discrimination systems detect crash situations 
based oh deceleration of the vehicle, the accelerometer 
must be specifically calibrated for the particular type of 
vehicle to which it will be mounted. The requirements of 
unique calibration adds to the cost and complexity of 
conventional accelerometer based crash discrimination 
systems. 

[0005] Another known vehicle crash discrimination 
system disclosed in U.S. Patent 5,118.134 to Mattes et 
al measures both the forward displacement and/or ve- 
locity of vehicle occupant, and the acceleration of the 
vehicle in determining when to actuate a safety restraint 
The forward displacement or velocity of the occupant is 
measured using ultrasonic, tight or microwave signals. 
The vehicle acceleration is compared to a first threshold 



value, the forward displacement of the occupant is com- 
pared to a second threshold value, and the velocity of 
the occupant is compared to a third threshold value. The 
safety restraint is actuated when the first threshold value 
* is exceeded, and either the second or third threshold 
values are exceeded. 

[0006] While the system disclosed in U.S. Patent 
5,118,134 improves reliability over conventional accel- 
erometer based crash discrimination system by meas- 

io uring occupant displacement or velocity, the system is 
still relatively rigid because of the use of preset threshold 
values as the decisional criteria for actuating the safety 
restraint This arrangement does not allow the crash dis- 
crimination system to accommodate various occupant 

is conditions which can effect the desirability of actuating 
the safety restraint. 

[0007] DE 40 23109 discloses a method and system 
for actuating vehicle occupant safety restraints based 
on a comparison between the measured occupant po- 
20 srtion and sample values stored in a memory. This sys- 
tem allows the time of triggering of the safety restraints 
to be varied according to the situation. The precharac- 
terising sections of claims 1 and 10 are based on DE 
4023109. 

2ff [0008] According to the present invention there is a 
method for optimizing a discrimination analysis used in 
a system for actuating a vehicle occupant safety re- 
straint in response to a vehicle collision comprising the 
steps of: 

30 

continuously detecting a static position of a vehicle 
occupant relative to a fixed structure within the ve- 
hicle; and 

adjusting a discrimination threshold value used in 
35 the discrimination analysis for determining whether 
actuation of the safety restraint is required based 
on the detected static occupant position; 

characterized in that said method further compris- 
40 es the step of differentiating irrelevant occupant move- 
ments from movement caused by a crash situation 
based solely on the variation of said detected static oc- 
cupant position with time and said discrimination thresh- 
old is also adjusted based on the result of said differen- 
ce tiating step. 

[0009] According to the present invention there is a 
system for actuating a vehicle occupant safety restraint 
in response to a vehicle collision comprising: 

go means for continuously detecting a static position 
of a vehicle occupant relative to a fixed structure 
within the vehicle; and 
processor means comprising: 

& a means for discriminating a vehicle crash re- 

quiring actuation of the occupant safety re- 
straint, said discrimination means having a pre- 
determined discrimination threshold value for 
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use in the discrimination analysis; and a means 
responsive to the data representative of the de- 
tected static occupant position for adjusting the 
discrimination threshold value; 
said system characterised In that said proces- 
sor means further comprises a means for dif- 
ferentiating irrelevant occupant movement 
from movement caused by a crash situation 
and said means lor differentiating differentiates 
according to solely the variation of said detect- 
ed static position with time. 

[0010] The present Invention can provide a method 
and system for vehicle crash discrimination having in- 
creased efficiency and reliability in actuating or deploy- 
ing a safety restraint such as an air bag. 
[001 1] Also the method and system can continuously 
detect various vehicle occupant positions for optimizing 
a discrimination analysis to achieve increased efficiency 
and reliability in actuating a safety restraint. 
[0012] The decision period used for determining when 
to actuate a safety restraint can be adjusted, wherein 
the adjustments may be based on the distance between 
a vehicle occupant and a potential impact point within 
the vehicle, and the change in distance over a period of 
time. 

[0013] The distance between a vehicle occupant and 
a potential impact point within the vehicle can be deter- 
mined, and this information can be utilized for adjusting 
a discrimination analysis threshold value, and as criteria 
for determining whether to actuate an occupant safety 
restraint. 

[0014] The method and system for discriminating ve- 
hicle crashes can utilize an optical low threshold accel- 
eration sensor to calibrate an optical occupant position 
sensing means and to generate an output signal repre- 
sentative of vehicle acceleration. 
[0015] The method and system can measure and 
record data concerning the changes In occupant posi- 
tion caused by actual crash situations. 
[0016] The present invention will be more fully under- 
stood upon reading the following detailed description of 
the preferred embodiment in conjunction with the ac- 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] 

Fig. 1 is a schematic illustration of motor vehicle 
crash discrimination system having an occupant 
position detector in accordance with the present In- 
vention; 

Fig. 2 Is a schematic Illustration of a first embodi- 
ment for detecting the occupant position; 
Figs. 3 (aHc) are a schematic illustration of a sec- 
ond embodiment for detecting the occupant posi- 
tion; 



Figs. 4 (aHc) are a schematic illustration of a third 
embodiment for detecting the occupant position; 
Fig. 5 is a schematic illustration of a fourth embod- 
iment for detecting the occupant position based on 
s the embodiments shown In Figs. 3 (aHc) and Figs. 
4(eHc); 

Figs. 6 (a) end (b) respectively illustrate a plot of 
position data relative to a fixed structure within the 
vehicle overtime for irrelevant occupant movement 
io and occupant movement responsive to a vehicle 
crash; and 

Fig. 7 is a schematic illustration of a further embod- 
iment of the vehicle crash discrimination system 
having an optical low threshold sating sensor. 

15 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT'S) 

[0018] Referring to Fig. 1, there is shown a vehicle 

zo crash basic occupant condition discrimination system 
1 0 which senses various occupant conditions in accord- 
ance with the present invention. The system 10 com- 
prises an active infrared position detector 12 comprising 
a modulator 14 connected to en optical transmitter 16, 

26 and an optical receiver 18 connected to a synchronous 
demodulator 20. The demodulator 20 generates an out- 
put 22 indicative of the position of an occupant 24 rela- 
tive to a potential impact point within the vehicle. Output 
22 Is supplied to a signal processor/discrimination unit 

30 26 for storage in a memory 36, and subsequent use as 
decisional criteria In a vehicle crash discrimination anal- 
ysis, adjusting discrimination parameters, and/or data 
recording, as will be more fully described here in below. 
In response to analysis of the input information, proces- 

35 sor/discrimination unit 28 controls actuation, or deploy- 
ment, of one or more passenger safety restraints, such 
as an alrbag 38, via at least one output line 28, or the 
activation of an audible or visual warning device(s) 40 
via at least one output line 30 for alerting the vehicle 

40 occupant 24 to a potentially hazardous seating condi- 
tion. The infrared position detector 12 and the signal 
processor 26 receive power from a vehicle battery 32. 
[001 9] The system 1 0 is mounted on and/or in the ve- 
hicle steering column or dashboard, in a crash, the sys- 

45 tern 10 will experience essential iy the same decelera- 
tions as a conventional electromechanical acceleration 
sensor, La, "accelerometer." However, the occupants 
are not rigidly affixed to any cabin structure, and there- 
fore, an occupant's motion, or reaction to a crash will be 

60 somewhat different from a conventional accelerometer. 
The system 1 0 will measure the relative distance and 
motion of the occupants relative to the fixed structure 
within the vehicle. As will be described more fully here- 
Inbelow, advanced signal processing techniques per- 

£5 formed In the processor/discrimination unit 26 will allow 
identification of those situations where deployment of a 
safety restraint is required. The system 1 0 is further able 
to recognize or identify occupant motion characteristic 
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of seal baft usage, and to distinguish this type of motion 
from occupant motion where no seat belt is being used. 
Occupant motion recognition or identification through 
advanced signal processing techniques also enables 
the system 10 of the present Invention to distinguish Ir- 
relevant, or spurious occupant motions such as a hand 
or arm moving through the incident beam. 
[0020] In operation, a narrow infrared beam 34 is di- 
rected horizontally at the expected position of the driver 
or passenger. At least a portion of the light energy scat- 
tered by the occupant's clothing is detected by receiver 
18, which is located away from the beam axis so that 
the receiver 18 can detect differences in reflected Dght 
intensity and angle associated with occupant absence, 
presence and forward motion. The infrared beam 34 is 
distinguished from ambient Gght of the same wavelength 
by modulating the signal 34. A modulation frequency of 
about 1 0 KHz or higher provides acceptable modulation 
since a minimum of 10 KHz is well within the range of 
most existing electronic and optical systems, and is fast 
enough to monitor passenger movement in real time. 
Determination of the instantaneous distance of the oc- 
cupant from the transmitter 16 is based on the relative 
intensity of the light scattered by the occupant as de- 
tected by a detector or detectors, with measurements 
based on relative intensity or the angle from which the 
light is received. 

[0021] Referring to Fig. 2, there is shown a first em- 
bodiment 100 tor determining the position of an occu- 
pant based on the principle that light intensity is propor- 
tional to 1/r 2 , where r = distance of scattering surface 
from the receiver 18. In the 1/r 2 embodiment 100, the 
receiver 18 comprises a pair of photodiode detectors 
102 and 104 situated a known distance apart, and 
placed at different distances from the point where the 
incident light is reflectively scattered. The receiver 18 is 
preferably positioned relative to trie transmitter 1 6 so as 
to produce a relatively small angle 0 between the trans- 
mitted beam 34 and the portion of the reflected beam 
Impinging upon the receiver 18. In order to Insure that 
the two photodiode detectors 102 and 104 are sensing 
light scattered from the same area, a beam splitter 1 08 
will be used to direct half of the reflectively scattered 
light to one photodiode, and half to the other. The use 
of a beam splitter also serves to eliminate any angular 
variations within the plane of incidence. This helps to 
insure that the difference in distance is the only factor 
that affects the relative intensities of the light received 
by the photodiodes. 

[0022] The structure of receiver 1 8 further comprises 
light passages 110 and 112 having light absorbing wails 
1 14 for coupling the beam splitter 108 with detectors 1 02 
and 104. The light absorbing walls 114 may further In- 
clude baffling to further reduce light reflected to the de- 
tectors 102 and 104. The incident light beam 34 can be 
generated by a light emitting diode or semiconductor la- 
ser 1 16 located within the transmitter 16, and is subse- 
quently collimated by a lens 116 to produce a light beam 



34 that maintains a constant diameter of approximately 
one inch over a distance of 6 to 30 inches. The collimat- 
ed beam 34 is then scattered in all directions by a re- 
flecting surface 120, i.e., the vehicle occupant 24 if 
0 present. 

[0029] Suppose that the distance between detectors 
102 and 104 is L and the distance from the point of re- 
flective scattering to the closest photodiode 102 is x. 
Thus, under the principle of 1/r 2 , the intensity of the scat- 
re tered light at the closer detector 102 is proportional to 
1/x 2 , and the intensity of the scattered light at the other 
detector 104 Is proportional to 1/(x+L)2. if the field of 
view is the same for both detectors, then: 

I f /l 2 = (x+L) 2 fx 2 -> x = U[(l ,/l 2 ) afl -1]. 

Thus, the ratio of the intensities sensed by the two pho- 
todiodes 102 and 104 serves as a measure of the dis- 
tance x to the vehicle occupant 
[0024] It Is noted that the 1/r* relationship holds only 
for light that is randomly scattered from an object. The 
intensity of light that is specularly reflected does not di- 
minish as a function of distance in the same way as scat- 
tered light Fortunately, the specularly reflected light can 
be screened out by using polarizers. Since specularly 
reflected light tends to retain the polarization of the in- 
cident light, the incident light can be polarized in a par- 
ticular direction, e.g., vertical, and the reflectively scat- 
tered light can be polarized In the complementary direc- 
tion (horizontal}. Because the reflectively scattered light 
is randomly polarized, polarization of the scattered light 
should permit about half of the light intensity to reach 
the detectors 102 and 104. 

[0025] Referring to Figs. 3(a)-(c), there is shown a 
second embodiment 200 for determining the position of 
an occupant based on tri angulation of the received light 
intensity. Elements previously described have like ref- 
erence numbers. More specificaDy, the collimated beam 
34 which is scattered in aD directions by the reflecting 
surface 120, i.e., the occupant, is focused by an imaging 
lens 202 to form a relatively small spot 204 on a Bi-cell 
detector 206. As shown in Fig. 3(b), the Bi-cell detector 
206 comprises a pair of adjacent photodiode detectors 
208 and 210. Since the lens 202 aperture selects the 
fraction of the scattered light that reaches the detector 
206, the spot 204 on the detector moves when the angle 
a between the axis of beam 34 and the axis of the re- 
flectively scattered light that reaches the detector 
changes, as shown in Fig. 3(c). 
[0026] The direction of the reflected rays reaching the 
photodiode detectors 208 and 210 is determined by the 
positions of the center of the Imaging lens 202 and the 
point where the reflecting surface 120 cuts the incident 
beam 32. Thus, the particular angle a at which light is 
received at the photodiodes 208 and 210 depends only 
on the distance x to the reflecting surface. This angle is 
determined by tan a = bfr, where x is the distance from 
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the soifce to the reflecting surface, end b is e predeter- 
mined lateral separation of the transmitter and the de- 
tector. As the angle a varies, the relative amounts of ra- 
diant flux received by the two diodes 208 and 21 0 aJso 
varies. The diodes 208 and 210 generate respective 
current outputs I-, and l 2 proportional to the relative 
amounts of light received by the tfodes. Signal process- 
ing of the detector output currents comprises calculating 
the amplitude-independent ratio of currents to correct 
for reflection variation at the scattering surface 1 20. The 
ratio of the relative intensities determines the location 
of the spot 204 to provide a good measure of the angle 
a, and hence the distance x to the reflecting surface 1 20. 
[0027] Referring to Figs. 4(a)-(c), there is shown a 
third embodiment 300 for determining the position of an 
occupant which employs triengulation of the received 
light intensity similar to embodiment 200, but replaces 
the Bi-cell detector 208 with a position sensitive detector 
(PSD) 302. The PSD 302, as shown in Fig. 4(b), is a 
distributed photosensitive device for which the differ- 
ence in output currents l f and 1 2 from the top and bottom 
ends 304 and 306 provides a linear measure of the 
spots vertical position. As shown in Fig. 4(c), when the 
angle a varies, the position at which the reflected light 
is imaged will vary across the PSD 302. The ratio of the 
two current outputs l< and l 2 varies as the center of light 
intensity moves across the PSD 302, and therefore pro- 
vides a measure of the angle a. The distance x to the 
occupant 24 can then be determined in a Qke manner 
as embodiment 200, described hereinabove. 
[0028] As shown in Fig. 6, a second receiver 308 hav- 
ing a Bi-cell detector or PSD 310, and a imaging lens 
312, can be located on the opposite side of the collimat- 
ed incident beam 34 from the first Bi-cell detector 206, 
or PSD 302. The arrangement shown in Fig. 5 can pro- 
vide a more accurate detection of the occupants posi- 
tion because the use of the additional receiver 308 lo- 
cated on the opposite side of the incident beam 34 com- 
pensates for shifts in the scattering angle caused by var- 
iations in reflectivity across the incident beam. More 
specifically, variations in reflectivity of the reflecting sur- 
face shift the center of the reflectively scattered Gght 
beam from the geometric center of the light beam. The 
shift in the center point can change the angle of the re- 
ceived light beam. The use of two separate receivers 
located on opposite sides of the incident beam allows 
the system 10 to make an accurate determination of dis- 
tance despite any shifts in the center of the reflectively 
scattered light beam. 

[0029] In accordance with the present invention, sig- 
nal processor/discrimination unit 26 utilizes a parameter 
based algorithm which is capable of analyzing the infor- 
mation Indicative of occupant position generated by the 
optical position detector 12 to determine crash situa- 
tions, and/or adjust discrimination parameters. The data 
from optical position detector 12 can be stored and sub- 
sequently tracked relative to the fixed vehicle interior 
structure by signal processor 26 to determine various 



discrimination parameters such as occupant presence, 
occupant velocity (change in occupant distance over a 
period of time), occupant acceleration (change in occu- 
pant velocity over a period of time), and various occu- 

s pant sealing conditions, e.g., distance from potential Im- 
pacts points such as the steering wheel or dashboard, 
occupant in a potentially dangerous position relative to 
the potential impact points, and occupant use of a seat 
belt Determination of the use of a seat belt can bepre- 

10 dieted based on the measured occupant velocity or ac- 
celeration. 

[0030] Further, decision parameters such as the par- 
ticular decision window allowable for performing a dis- 
crimination analysis can be adjusted in accordance with 

is the specific detected occupant condition to improve the 
efficiency of the discrimination analysis and the actua- 
tion of the safety restraint Also, since the processor 26 
stores and tracks the position information with respect 
to time, irrelevant occupant movements, such as hand 

2D waving, arm movement, etc, can be differentiated from 
movement caused by a crash situation. This Is Illustrat- 
ed in Rg. 6(a), which shows a plot of occupant position- 
versus-time data representative of an arm waving rela- 
tive to a fixed structure within the vehicle, and Rg. 6(b), 

25 which shows a plot of data representing an occupant 
during a crash situation relative to the same fixed struc- 
ture. Therefore, with the present invention, the vehicle 
crash discrimination system 1 0 is designed to provide 
high frequency measurements of the position of the driv- 

30 er and/or passengers relative to potential Impact points 
such as the steering wheel and dashboard, and to proc- 
ess that information so as to optimize the safety restraint 
deployment decision. The system can refrain from de- 
ploying an airbag when a person is too close. The ex- 

35 plosive force with which an airbag is inflated is capable 
of doing substantial harm to a person who is in close 
proximity to the airbag. Thus, the present invention can 
prevent injuries by refraining from deploying the airbag. 
[0031] The system 10 also measures the actual posS- 
tion, velocity, and acceleration of the occupants relative 
to the potential impact points within the vehicle, and us- 
ing these measurements in conjunction with advanced 
signal processing techniques, the present invention 
greatly increases the amount of information useful in the 

46 deployment decision . The present invention also signif- 
icantly improves the crash discrimination analysis by 
supplying position information of a vehicle occupant 
which can be used in real time to adjust decision param- 
eters such as allowable time-to-fire time periods and 

50 threshold values. The ability to adjust decision parame- 
ters allows the system to customize deployment deci- 
sions to suit specific occupant situations. 
[0032] It is worth illustrating this aspect of the present 
Invention with several examples. Consider, first, a mar- 

55 ginally low velocity crash in which the vehicle occupant 
is wearing e seat belt If there is no information concern- 
ing the actual motion of the occupant available to the 
discrimination analysis, the discrimination system must 



5 



flf EP 0 694 003 81 10 



make a worst-case assumption, i.e., no seat bell usage, 
and deploy the airbag. Since the seat belt prevents the 
occupant from striking anything with injury-causing 
force, deployment of the airbag in this situation is actu- 
ally unnecessary, and undeslred. 
[0033] In a second situation, a driver may sit closer 
than average to the steering wheel, but still outside the 
inflation zone. The actual time-to-fire an airbag in this 
situation is less than the standard required time-to-fire; 
since that standard is based on the time it takes the av- 
erage person sitting an average distance away from the 
steering wheel to move within the Inflation zone. By 
measuring the actual distance to the person, the present 
invention can adjust the decision window of the discrim- 
ination analysis to shorten the actual time-to-fire and de- 
ploy the airbag somewhat eariy to protect the driver from 
hitting the steering wheel, and to prevent injury from the 
inflating airbag. In addition, threshold values used in the 
discrimination analysis can be reduced in response to 
a driver sitting closer than average to the steering wheel. 
[0034] I n a third situation, 8 driver may sit at a some- 
what greater than average distance from the steering 
wheel. In this situation, the actual time-to-fire the airbag 
is preferably longer than the standard required time-to- 
fire. The decision window of the discrimination analysis 
can then be adjusted to lengthen the actual time-to-fire 
to provide additional time in the discrimination analysis 
for analyzing more information. The ability to analyze 
more Information provides a more reliable decision. Fur- 
ther, threshold values used in the discrimination analy- 
sis can be increased because of the increased distance 
between the driver and the potential impact point 
[003$] H is further noted that if a plurality of occupant 
position detectors are installed in the vehicle along with 
data recording devices, an analytical study can be made 
by tracing how human bodies move in response to real 
world crashes. Thus, the occupant position Information 
retrieved from the recording devices can generate more 
detailed knowledge of how people move in crashes, and 
the ability to trace that movement in real time could lead 
to the development of new advances in passenger safe- 
ty restraints. 

[0036] Referring now to Fig . 7, there is shown a further 
embodiment of the passenger condition discrimination 
system 10 incorporating a supplemental optical, low 
threshold sating sensor 400. The sating sensor 400 
comprises a housing 402 having a cylindrical passage 
404 formed therein, and a magnetic sensing mass 402 
in the passage 404 which is magnetically biased by a 
magnetically permeable element 408 to an initial posi- 
tion against a stop element 410 located at a first end 
within the passage 404. The sensing mass 406 is dis- 
placed in response to acceleration of the housing 402 
from the Initial position to a second position within the 
passage when such acceleration overcomes the mag- 
netic bias of the sensing mass. Damping means such 
as an electrically conductive ring 412, for example a 
copper tube, encompasses the passage 404 to provide 



magnetic damping for the sensing mass 406 during the 
displacement of the magnetic sensing mass within the 
passage 404. The magnetic sensing mass 406 of sating 
sensor 400 functions in a manner similar to the magnet- 
9 IcaJty-damped, testable accelerometer as taught In com- 
monly assigned U. S. Patent 4,077,091 to Behr, incor- 
porated herein by reference. 

[0037] As shown In Fig. 7, a portion of the coll ima ted 
incident beam 34 is suppled by suitable optical coupling 
structure such as a beam splitter 414 and mirror 416, or 
alternatively a fiber optic cable, to a second end of the 
passage 404. The colli mated incident beam is horizon- 
tally redirected down the passage 404 where the beam 
is reflectively scattered by a scattering surface 418 of 
known reflectivity, e.g., cloth, affixed to an end face of 
the sensing mass 406. A receiver 420 comprising an in- 
frared detector 422 and synchronous demodulator 424 
is positioned relative to second end of the passage 404 
so as to receive at least a portion of the reflectivity scat- 
tered light. The distance d of the sensing mass 406 rel- 
ative to the fixed incident light source can be calculated 
by detecting the intensity of the scattered light as de- 
scribed hereinabove with respect to Figs. 2-4. The data 
obtained by the synchronous demodulator 424 is pro- 
vided as an output 426 to the signal processor/ discrim- 
ination unit 26 for storage and/or analysis. 
[0038] The safing sensor 400 of the present invention 
provides several advantageous functions for the vehicle 
crash discrimination system 10. First, the safing sensor 
400 provides a way of calibrating the system 10. The 
intensity of the light scattered by the sensing mass 406 
while at the initial position will be substantial constant, 
thereby allowing corrections oradjustments to the trans- 
mission of the incident light beam 34. Further, since the 
scattering surface 418 affixed to the end of the sensing 
mass 408 has a known reflectivity, the system 1 0 will be 
able to detect a condition where an occupant Is provid- 
ing a low reflection of the incident beam 34, such as an 
occupant wearing a material of low reflectivity like black 
velvet, based on a comparison of the respective outputs 
22 and 426. Thus, the system 10 can make appropriate 
corrections for the occupant's low reflectivity. 
[0039] Second, the safing sensor 400 supplements 
the signal processor/discrimination unit 26 in discerning 
spurious occupant movement, such as a hand waving 
in front of the receiver 18. Signal processor 26 may de- 
tect movement of the occupant because of the data gen- 
erated by receiver 18. However, if the sensing mass 406 
in the safing sensor 400 does not move, the signal proc- 
essor 26 can assume the occupant movement was not 
in response to vehicle acceleration. 
[0040] Third, the safing sensor 400 provides addition- 
al data for use in the discrimination analysis since the 
data generated at output 426 in response to the move- 
ment of the sensing mass 406 can be differentiated 
twice with respect to time to determine vehicle acceler- 
ation. Vehicle acceleration data can then be utilized with 
the occupant condition/position data in the parameter 
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based algorithm to provide more reliable crash discrim- 
i nations and safety restraint actuations. 
[0041] Preferably, the distance measurement of the 
sensing mass 406 movement should be based on how 
a friction less sensing mass would react to vehicle ao- * 
ce! 8 ration. However, as described hereinabove, the sat- 
ing sensor 400 employs both biasing and damping of 
the sensing mass 406 to permit the sensor 400 to be 
unaffected by conditions such as very low threshold 
crashes and rough road conditions. The biasing and 1° 
damping of the sensing mass 406 provides inexact mo- 
tion measurement data for signal processor unit 26. The 
effects of the biasing and damping on the sensing mass 
movement are wen understood, and therefore in the 
present invention, the signal processor unit 26 prefere- is 
bry modifies the data from output 426 with a factor which 
effectively "undamps" the data before use in the discrim- 
ination analysis. Thus, a movement measurement 
based on a "friction I ess" sensing mass is obtainable with 
the above described sating sensor 400. 20 
[0042] While the preferred embodiments have been 
described using an active infrared position detector 12, 
it will be appreciated that an acceptable alternative ac- 
tive, or passive, sensing arrangement utilizing ultrasonic 
sensors or microwave sensors could be employed. It will 25 
be further understood that the foregoing description of 
the preferred embodiment of the present invention is for 
illustrative purposes only, and that the various structural 
and operational features herein disclosed are suscepti- 
ble to a number of modifications, none of which d eparts 3D 
from the spirit and scope of the present invention as de- 
fined in the appended claims. 



Claims 36 

1. A method for optimizing a discrimination analysis 
used in a system tor actuating a vehicle occupant 
safety restraint (38) in response to a vehicle colli- 
sion comprising the steps of: <o 

continuously detecting a static position of a ve- 
hicle occupant (24) relative to a fixed structure 
within the vehicle; and 

adjusting a discrimination threshold value used *s 
in the discrimination analysis for determining 
whether actuation of the safety restraint (38) is 
required based on the detected static occupant 
position; 

60 

characterized in that said method further com- 
prises the step of differentiating irrelevant occupant 
movements from movement caused by a crash sit- 
uation based solely on the variation of said detected 
static occupant position with time and said discrim- ^ 
inaiion threshold value is also adjusted based on 
the result of said differentiating step. 



2. The method of claim 1 further comprising the steps 
of: 

detecting a change in the detected static occu- 
pant position; 

determining the velocity of the occupant (24) 
based on the change in the detected static oc- 
cupant position; 

comparing the occupant velocity to the discrim- 
ination threshold value; and 
actuating the safety restraint (38) rf the occu- 
pant velocity exceeds the threshold value and 
the change In the detected static occupant po- 
sition is not differentiated as an irrelevant occu- 
pant movement 

3. The method of claim 1 further comprising the steps 

of: 

receiving data representative of vehicle accel- 
eration; 

comparing the data representative of vehicle 
acceleration to the discrimination threshold val- 
ue; and 

actuating the safety restraint (38) if the data 
representative of vehicle acceleration exceeds 
the threshold value. 

4. The method of claim 2 further comprising the steps 
of: 

receiving data representative of vehicle accel- 
eration; 

adjusting an acceleration discrimination thresh- 
old value based on the detected static occupant 
position and the result of said differentiating 
step; 

comparing the data representative of vehicle 
acceleration to the acceleration discrimination 
threshold value; 

and actuatin g the safety restraint (36) if the data 
representative of vehicle acceleration exceeds 
the acceleration discrimination threshold value. 

5. The method of any one of claims 1 to 4 wherein the 
step of continuously detecting the position of a ve- 
hicle occupant (24) comprises the steps of. 

transmitting a beam of light (34) at a designated 
area within the vehicle potentially occupied by 
a person; 

receiving at least a portion of the light beam 
which is reflectively scattered by a surface with- 
in the designated area; 

measuring an intensity level of at least a portion 
of the received light beam, or an angle from 
which the light beam is received; and 
determining the distance between the scatter- 
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ing surface and a fixed structure within the ve- 
hicle based on the measured intensity level or 
angle. 

6. The method of claim 5 wherein the step of deter- * 
mining the distance between the scattering surface 
and the fixed structure comprises: 

detecting the intensity level of the reflectively 
scattered Gght beam (34) at two different I oca- 1Q 
tiorts separated by a predetermined Distance; 
and 

determining the distance between the scatter- 
ing surface and the fixed structure based on a 
ratio of the intensity levels detected at the two « 
different positions. 

7. The method of claim 5 wherein the step of deter- 
mining the distance between the scattering surface 
and the fixed structure comprises: 20 

transmitting the beam of Gght (34) from a first 
location within the vehicle; 
imaging the reflectively scattered light beam to 
form a spot on a detector means located at a 25 
second location, the first and second locations 
being separated by a predetermined distance, 
said detector means providing an output indic- 
ative of the location of the spot on said detector 
means; 30 
determining an angle from which the reflective- 
ly scattered light beam is received based on the 
location of the spot on the detector means; and 
determining the distance between the scatter- 
ing surface and the fixed structure based on the 35 
angle from which the reflectively scattered light 
Is received. 

8. The method of claim 5 wherein the Imaging step 
comprises Imaging the reflectively scattered light 40 
beam (34) to form a spot on each of a piuraGty of 
defector means positioned and oriented to receive 
the reflectively scattered light at different respective 
angles; and 

determining the distance between the scatter- 45 
Ing surface and the fixed structure based on the plu- 
rality of determined angles, thereby reducing any 
effect on the reflectively scattered light beam from 
varying reflectance patterns on the scattering sur- 
face. 50 

9. The method of any one of claims 5 to 8 further com- 
prising the steps of: 

directing at least a portion of the light beam (34) ss 
at a first end of an inertiai sensing mass (406) 
in a means for sensing the acceleration (400) 
of the vehicle, said Inertia! sensing mass (406) 



being movable from 8 first position to a second 
position in response to an applied acceleration 
force, said first end comprising a material (41 8) 
having a known reflectivity; 
measuring an Intensity level of at least a portion 
of the light beam (34) which is reflectively scat- 
tered by the first end of the inertiai sensing 
mass (406); and 

detecting movement of the inertiai sensing 
mass (406) from the first position to the second 
position based on the measured intensity level 
of the light reflectively scattered by the first end 
of the Inertiai sensing mass. 

1 0. A method of actuating a vehicle safety restraint (38) 
comprising the steps of the method of any one of 
claims 1 to 4 and further comprising the steps of: 

transmitting a beam of light (34) at a designated 
area within the vehicle potentially occupied by 
a person (24); 

measuring a relative intensity level or average 
of scattering angles of at least a portion of the 
light beam (34) which is reflectively scattered 
by a surface within the designated area; 
determining the distance between the scatter- 
ing surface and a fixed structure within the ve- 
hicle based on the measured relative intensity 
level or average of scattering angles to thereby 
perform said step of continuously detecting; 
determining a change in the static occupant po- 
sition over a period of time; 
comparing the change in said static occupant 
position over a period of time to said threshold 
value; and 

actuating the safety restraint if the change in 
distance exceeds the threshold value and the 
change in the detected static occupant position 
Is not differentiated as an irrelevant occupant 
movement 

11. A system for actuating a vehicle occupant safety re- 
straint (38) in response to a vehicle collision com- 
prising: 

means for continuously detecting a static posi- 
tion of a vehicle occupant (24) relative to a fixed 
structure within the vehicle; and 
processor means comprising: 

a means for discriminating a vehicle crash 
requiring actuation of the occupant safety 
restraint (38), said discrimination means 
having a discrimination threshold value for 
use in the discrimination analysis; and a 
means responsive to the data representa- 
tive of the detected static occupant position 
for adjusting the discrimination threshold 
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value; 

said system characterised in thai said 
processor means further comprises a 
means for differentiating irrelevant occu- 
pant movement from movement caused by 
a crash situation and said means for differ- 
entiating differentiates according to solely 
the variation of said detected static position 
with time. 

12. The system of claim 11 wherein said processor 
means further comprises: 

means for detecting a change in the detected 
static occupant position; 
means for determining the velocity of the occu- 
pant (24) based on the detected change In de- 
tected static occupant position; 
means for comparing the occupant velocity to 
the discrimination threshold value; and 
means for actuating the safety restraint (38) if 
the occupant velocity exceeds the threshold 
value and the change in the detected static oc- 
cupant position Is not differentiated as an irrel- 
evant occupant movement. 

13. The system of claim 11 further comprising: 

means for receiving data representative of ve- 
hicle acceleration (400); and 
said processor means further comprising a 
means for comparing the data representative 
of vehicle acceleration to the discrimination 
threshold value, and means for actuating the 
safety restraint (38) if the data representative 
of vehicle acceleration exceeds the threshold 
value. 

14. The system of claim 11 further comprising: 

means for receiving data representative of ve- 
hicle acceleration (400); and 
said means for discriminating further comprises 
an acceleration discrimi nation threshold value 
for use in the discrimination analysis and a 
means responsive to the data representative of 
the detected static occupant position for adjust- 
ing the acceleration discrimination threshold 
value; and 

said processor means further comprising a 
means for comparing the data representative 
of vehicle acceleration to the acceleration dis- 
crimination threshold value, and means for ac- 
tuating the safety restraint (36) If the data rep- 
resentative of vehicle acceleration exceeds the 
acceleration threshold value. 

15. The system of any one of claims 11 to 14 wherein 



said position detecting means comprises: 

means for transmitting a beam of light (16) at 
designated area within the vehicle potentially 
occupied by a person; 

means for receiving at least a portion of the light 
beam (18) which is reflectively scattered by a 
surface within the designated area; 
means for measuring an intensity level 
(102,104,206,208,210.310) of at least a portion 
of the received light beam, or an angle from 
which the Dght beam is received; and 
means for determining the distance between 
the scattering surface and a fixed structure 
within the vehicle based on the measured in- 
tensity level or angle. 

1 6. The system of claim 1 5 further comprising: 

means for sensing the acceleration (400) of the 
vehicle having an Inertia! sensing mass (406) 
movable from a first position to a second posi- 
tion in response to an applied acceleration 
force, said inertia! sensing mess (405) having 
a first end comprising a material (418) of known 
reflectivity; 

means for directing at least a portion of the 
transmitted light beam (34) at said first end of 
said Inertial sensing mass (406); 
means for measuring an Intensity level of at 
least a portion of the light beam which is reflec- 
tively scattered by said first end; and 
means for detecting movement of said inertial 
sensing mass (406) from the first position to the 
second position based on the measured inten- 
sity level of the light reflectively scattered by 
said first end. 

17. The system of any one of claims 11 to 13 wherein 
said position detecting means comprises: 

means for transmitting a beam of light (34) at a 
designated area within the vehicle potentially 
occupied by a person; 

means for receiving at least a portion of the light 
beam which is reflectively scattered by a sur- 
face within the designated area; 
means for detecting the Intensity level of the re- 
ceived light beam at two different locations sep- 
arated by a predetermined cfistance; and 
means for determining the distance between 
the scattering surface and the fixed structure 
based on a ratio of the intensity levels detected 
at the two different locations. 

18. The system of any one of claims 11 to 13 wherein 
said position detecting means comprises: 



15 



20 



26 



30 



36 



40 



46 



60 



9 



17 



EP 0 694 003 B1 



18 



sition eines Fahrzeuginsassen (24) in bezug 
auf eine feststehende Struktur innerhalb des 
Fahrzeugs, und 

Einstellen eines Unterscheidungsschwellwer- 
s tes, der in der Unterscheidungsanalyse zum 

Bestimmen der Notwendigkeit einer Betatigung 
der Sicherheitsrtickhaltevomchtung (38) an- 
hand der erfafiten statischen Fahrzeuginsas- 
senposition benutzt wird, 



19. The system of any one of claims 11 to 13 wherein 
said position detecting means comprises: 

means positioned at a first location within the 
vehicle for transmitting a beam of light (34) at 
a designated area within the vehicle potentially 
occupied by a person (24); 
a plurality of detector means each positioned 
at different locations, each different location be- 
ing separated from the first location by a pre- 
determined distance; 

means for imaging at least a portion of the light 
beam which is reflectively scattered to form a 
spot on each of said plurality of detector means, 
said plurality of detector means providing an 
output indicative of the location of the spot re- 
spectively formed thereon; 
means responsive to said plurality of detector 
means outputs for determining an angle from 
which the reflectively scattered light beam is re- 
spectively received at each of said plurality of 
detector means; and 

means for determining the distance between 
the scattering surface and the fixed structure 
based on the plurality of determined angles, 
thereby reducing any effect on the reflectively 
scattered light beam (34) from varying reflect- 
ance patterns on the scattering surface. 



Patentanspriiche 

1 . Verfahren zum Optimieren einer Unterscheidungs- 
analyse, die in einer Anlage zum Betatigen einer 
Fahrzeuginsassen-Ruckhaltevorrichtung (38) bei 
einem Fahrzeugaufprall benutzt wird, 
mit den Arbeitsschritten: 

kontinuierliches Erfassen einer statischen Po- 



dadurch gekennzeichnet, daft das Verfahren femer 
den Arbeitsschritt des Unterscheidens zwischen 
belanglosen Bewegungen des Fahrzeuginsassen 
und einer durch eine Aufpral I situation hervorgeru- 
fenen Bewegung allein anhand der zeitlichen An- 
derung der genannten erfafiten statischen Fahr- 
zeuginsassenposition umfafit, und daft der Unter- 
scheidungsschwellwert ebenfalls an das Ergebnis 
des genannten Unterscheidungsschrittes angepafit 
wird. 

Verfahren nach Anspruch 1 , femer mit den Arbeits- 
schritten: 

Feststellen einer Anderung der erfafiten stati- 
schen Fahrzeuginsassenposition, 
Bestimmen der Geschwindigkeit des Fahr- 
zeuginsassen (24) anhand der Anderung der 
erfafiten statischen Fahrzeuginsassenpositi- 
on, 

Vergleichen der Fahrzeuginsassengeschwin- 
digkeit mit dem Unterscheidungsschwetlwert, 
und 

Betatigen der Sicherheitsruckhaltevorrichtung 
(38), wenn die Fahrzeuginsassengeschwindig- 
keit den Schwellwert ubersteigt und die Ande- 
rung der erfafiten statischen Fahrzeuginsas- 
senposition nicht als eine belanglose Bewe- 
gung des Fahrzeuginsassen erkannt wird. 

Verfahren nach Anspruch 1 , 
femer mit den Arbeitsschritten: 

Empfangen von die Fahrzeugbeschleunigung 
darstellenden Daten, 

Vergleichen der die Fahrzeugbeschleunigung 
darstellenden Daten mit dem Unterschei- 
dungsschwellwert, und 

Betatigen der Sicherheitsruckhaltevorrichtung 
(38), wenn die die Fahrzeugbeschleunigung 
darstellenden Daten den Schwellwert uberstei- 
gen. 

Verfahren nach Anspruch 2, 
ferner mit den Arbeitsschritten: 

Empfangen von die Fahrzeugbeschleunigung 
darstellenden Daten, 



means positioned at a first location within the 
vehicle for transmitting a beam of light (34) at 
a designated area within the vehicle potentially 
occupied by a person (24); 
a detector means positioned at a second loca-. 
tion, the first and second location being sepa- 
rated by a predetermined distance; 
means for imaging at least a portion of the light 
beam which is reflectively scattered to form a 
spot on said detector means, said detector 10 
means providing an output indicative of the lo- 
cation of the spot on said detector means; 
means responsive to said detector means out- 
put for determining an angle from which the re- 
flectively scattered light beam is received; and is 
means for determining the distance between 
the scattering surface and the fixed structure 
based on the determined angle. 
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Einstellen eines Beschleunigungs-Unterschei- 
dungsschwellwertes anhand der erfaftten sta- 
tischen Fahrzeuginsassenposition und des Er- 
gebnisses des genannten Unterscheidungs- 
schrittes, 5 
Vergleichen der die Fahrzeugbeschleunigung 
darstellenden Daten mit dem Beschleuni- 
gungs-Unterscheidungsschwellwert, und 
Betatigen der Sichertieitsruckhaltevorrichtung 
(38), wenn die die Fahrzeugbeschleunigung 10 
darstellenden Daten den Beschleunigungs-Un- 
terscheidungsschwellwert ubersteigen. 

Verfahren nach einem der Anspruche 1 bis 4, bei 
dem der Schritt des kontinuierlichen Erfassens der 15 8. 
Position eines Fahrzeuginsassen (24) die Arbeits- 
schritte umfalit: 
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Senden eines Lichtstrahls (34) gegen einen be- 
zeichneten Bereich innerhalb des Fahrzeugs, 
der von einer Person eingenommen werden 
kann, 

Empfangen wenigstens eines Teils des Licht- 
strahls, der von einer Flache innerhalb des be- 
zeichneten Bereichs durch Reflexion gestreut 
wird, 

Messen eines Intensitatsgrades wenigstens ei- 
nes Teils des empfangenen Lichtstrahls Oder 
eines Winkels, unter dem der Lichtstrahl emp- 
fangen wird, und 

Bestimmen des Abstandes zwischen der 
Streuflache und einer feststehenden Struktur 
innerhalb des Fahrzeugs anhand des gemes- 
senen Intensitatsgrades Oder Winkels. 

6. Verfahren nach Anspruch 5, bei dem der Schritt des 
Bestimmens des Abstandes zwischen der Streufla- 
che und der feststehenden Struktur umfafct: 



Feststellen des Intensitatsgrades des durch 40 
Reflexion gestreuten Lichtstrahls (34) an zwei 
verschiedenen, durch einen vorbestimmten 
Abstand voneinander getrennten Stellen, und 
Bestimmen des Abstandes zwischen der 
Streuflache und der feststehenden Struktur an- 45 
hand eines Verhaltnisses der an den beiden 
verschiedenen Stellen festgestellten Intensi- 
tatsgrade zueinander. 

Verfahren nach Anspruch 5, bei dem der Schritt des so 
Bestimmens des Abstandes zwischen der Streufla- 
che und der feststehenden Struktur umfafit: 

Senden des Lichtstrahls (34) von einer ersten 
Stelle innerhalb des Fahrzeugs, 55 
Abbilden des durch Reflexion gestreuten Licht- 
strahls als Fleck an einer an einer zweiten Stel- 
le angeordneten Detektoreinrichtung, wobei 



die erste und die zweite Stelle durch einen vor- 
bestimmten Abstand voneinander getrennt 
sind, die genannte Detektoreinrichtung einen 
den Ort des Flecks an der Detektoreinrichtung 
anzeigenden Ausgang liefert, 
Bestimmen eines Winkels, unter dem der durch 
Reflexion gestreute Lichtstrahl empfangen 
wird, anhand des Ortes des Flecks an der De- 
tektoreinrichtung, und 

Bestimmen des Abstandes zwischen der 
Streuflache und der feststehenden Struktur an- 
hand des Winkels, unter dem das durch Refle- 
xion gestreute Licht empfangen wird. 

Verfahren nach Anspruch 5, bei dem der Abbil- 
dungsschritt umfalit: 

Abbilden des durch Reflexion gestreuten Licht- 
strahls (34) als Fleck an jeder Detektoreinrich- 
tung einer Vielzahl Detektoreinrichtungen die 
so angeordnet und ausgerichtet sind, dad sie 
das durch Reflexion gestreute Licht je unter ei- 
nem verschiedenen Winkel empfangen, und 
Bestimmen des Abstandes zwischen der 
Streuflache und der feststehenden Struktur an- 
hand der vielzahl der bestimmten Winkel, wo- 
durch jegliche Wirkung auf den durch Reflexion 
gestreuten Lichtstrahl durch veranderliche Re- 
flexionsmuster an der Streuflache gemildert 
wird. 

Verfahren nach einem der Anspruche 5 bis 8, femer 
mit den Arbeitsschritten: 

Richten wenigstens eines Teils des Lichtstrahls 
(34) gegen ein erstes Ende einer Tragheitssen- 
sormasse (406) in einer Einrichtung (400) zum 
Erfassen der Fahrzeugbeschleunigung, wobei 
die Tragheitssensormasse (406) aus einer er- 
sten Stellung in eine zweite in Abhangigkeit von 
einer ausgeubten Beschleunigungskraft be- 
wegbar ist, wobei das genannte erste Ende ei- 
nen Werkstoff (418) von bekanntem Reflexi- 
onsvermogen aufweist, 
Messen eines Intensitatsgrades wenigstens ei- 
nes Teils des Lichtstrahls (34), der durch das 
erste Ende der Tragheitssensormasse (406) 
durch Reflexion gestreut wird, und 
Feststellen der Bewegung der Tragheitssen- 
sormasse (406) aus der ersten Stellung in die 
zweite anhand des gemessenen Intensitats- 
grades des durch das erste Ende der Trag- 
heitssensormasse durch Reflexion gestreuten 
Lichts. 



10. Verfahren zum Betatigen einer Fahrzeug-Sicher- 
heitsruckhaltevorrichtung (38) mit den Arbeits- 
schritten des Verfahrens gemaft einem der Anspru- 
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che 1 bis 4 und den weiteren Arbeitsschritten: 

Senden eines Lichtstrahls (34) gegen einen be- 
zeichneten Bereich innerhalb des Fahrzeugs, 
der von einer Person (24) eingenommen wer- 5 
den kann, 

Messen eines relativen Intensitatsgrades oder 
eines Durchschnittswertes von Streuwinkeln 
wenigstens eines Teils des Lichtstrahls (34), 
der durch eine Flache innerhalb des bezeich- 10 
neten Bereichs durch Reflexion gestreut wird, 
Bestimmen des Abstandes zwischen der 
Streuflache und einer feststehenden Struktur 
innerhalb des Fahrzeugs anhand des gemes- 
senen relativen Intensitatsgrades oder des 15 
Durchschnittswertes der Streuwinkel, um da- 
durch den genannten Schritt des kontinuierii- 
chen Erfassens auszufuhren, 
Bestimmen einer Anderung der statischen 
Fahrzeuginsassenposition uber einen Zeit- 20 
raum, 

Vergleichen der Anderung der statischen Fahr- 
zeuginsassenposition uber einen Zeitraum mit 
dem genannten Schwellwert, und 
Betatigen der Sicherheitsruckhaltevorrichtung, 25 
wenn die Abstandsanderung den Schwellwert 
ubersteigt und die Anderung der erfafiten sta- 
tischen Fahrzeuginsassenposition nicht als be- 
langlose Bewegung des Fahrzeuginsassen er- 
kanntwird. 30 

1. Antage zum Betatigen einer Fahrzeuginsassen-Si- 
cherheitsruckhaltevorrichtung (38) bei einem Fahr- 
zeugaufprall, mit 

35 

einer Einrichtung zum kontinuleriichen Erfas- 
sen einer statischen Position eines Fahrzeug- 
insassen (24) in bezug auf eine feststehende 
Struktur innerhalb des Fahrzeugs, und 
einer Prozessoreinrichtung mit *o 

einer Einrichtung zum Unterscheiden eines Fahr- 
zeugaufpralis, der die Betatigung der Fahrzeugirv 
sassen-Sicherheitsruckhaltevomchtung (38) erfor- 
dert, wobei die Unterscheidungseinrichtung uber 45 
einen im voraus festgelegten Unterscheidungs- 
schwellwert zur Benutzung in der Unterscheidungs- 
analyse verfugt, und einer auf die die erfafite stati- 
sche Fahrzeuginsassenposition darstellenden Da- 
ten ansprechenden Einrichtung zum Einstellen des so 
Unterscheidungsschwellwertes, dadurch gekenn- 
zeichnet, dafi die Prozessoreinrichtung femer eine 
Einrichtung zum Unterscheiden belangloser Fahr- 
zeuginsassenbewegungen von Bewegungen auf- 
weist, die durch eine Auf pral (situation hervorgeru- 55 
fen werden, und die genannte Einrichtung zum Un- 
terscheiden allein nach der zeitlichen Anderung der 
genannten erfafiten statischen Position unterschei- 



det 

12. Anlage nach Anspruch 11, bei der die Prozessor- 
einrichtung femer umfafit: 

eine Einrichtung zum Feststellen einer Ande- 
rung der erfafiten statischen Fahrzeuginsas- 
senposition, 

eine Einrichtung zum Bestimmen der Ge- 
schwindigkeit des Fahrzeuginsassen (24) an- 
hand der festgestellten Anderung der erfafiten 
statischen Fahrzeuginsassenposition, 
eine Einrichtung zum Vergleichen der Fahr- 
zeuginsassengeschwindigkeit mit dem Unter- 
scheidungsschwellwert, und 
eine Einrichtung zum Betatigen der Sicher- 
heitsruckhaltevorrichtung (38), wenn die Fahr- 
zeuginsassengeschwindigkeit den Schwell- 
wert ubersteigt und die Anderung der erfafiten 
statischen Fahrzeuginsassenposition nicht als 
belanglose Bewegung des Fahrzeuginsassen 
erkannt wird. 

13. Anlage nach Anspruch 11, ferner mit 

einer Einrichtung (400) zum Empfangen von 
die Fahrzeugbeschleunigung darstellenden 
Daten, und 

bei der die genannte Prozessoreinrichtung fer- 
ner eine Einrichtung zum Vergleichen der die 
Fahrzeugbeschleunigung darstellenden Daten 
mit dem Unterscheidungsschwellwert und eine 
Einrichtung umfafit, die die Sicherheitsruckhal- 
tevorrichtung (38) betatigt, wenn die die Fahr- 
zeugbeschleunigung darstellenden Daten den 
Schwellwert ubersteigen. 

14. Anlage nach Anspruch 11, ferner mit 

einer Einrichtung (400) zum Empfangen von 
die Fahrzeugbeschleunigung darstellenden 
Daten, und bei der 

die genannte Unterscheidungseinrichtung fer- 
ner uber einen Beschleunigungs-Unterschei- 
dungsschwellwert zur Benutzung in der Unter- 
scheidungsanalyse verfugt und eine auf die die 
erfaftte statische Fahrzeuginsassenposition 
darstellenden Daten ansprechende Einrich- 
tung zum Einstellen des Beschleunigungs-Un- 
terscheidungsschwellwertes umfafit, und 
die Prozessoreinrichtung femer eine Einrich- 
tung zum Vergleichen der die Fahrzeugbe- 
schleunigung darstellenden Daten mit dem Be- 
schleunigungs-Unterscheidungsschweliwert 
und eine Einrichtung umfafit, die die Sicher- 
heitsruckhaltevorrichtung (38) betatigt, wenn 
die die Fahrzeugbeschleunigung darstellenden 
Daten den Beschleunigungsschwellwert uber- 
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23 

steigen. 

15. Anlage nach einem der Anspruche 11 bis 14, bei 
der die Einrichtung zum Positionserfassen umfafit: 

5 

eine Einrichtung (16) zum Senden eines Ucht- 
strahls gegen einen bezeichneten Bereich in- 
nerhalb des Fahrzeugs, der von einer Person 
eingenommen werden kann, 
eine Einrichtung (18) zum Empfangen wenig- 10 
stens eines Teils des LichtstrahJs, der durch ei- 
ne Flache innerhalb des bezeichneten Be- 
reichs durch Reflexion gestreut wird, 
- eine Einrichtung (102, 104; 206, 208, 210; 310) 
zum Messen eines Intensitatsgrades von we- 15 
nigstens einem Teil des empfangenen Licht- 
strahls Oder eines Winkels, unterdem der Licht- 
strahl empfangen wird, und 
eine Einrichtung zum Bestimmen des Abstan- 
des zwischen der Streuflache und einerfestste- 20 
henden Struktur innerhalb des Fahrzeugs an- 
hand des gemessen Intensitatsgrades Oder 
Winkels. 

16. Anlage nach Anspruch 15, femer mit 25 

einer Einrichtung (400) zum Erfassen der Fahr- 
zeugbeschleunigung, mit einer Tragheitssen- 
sormasse (406), die aus einer ersten Stellung 
in eine zweite in Abhangigkeit von einer ausge- 30 
ubten Beschleunigungskraft bewegbar ist, wo- 
bei die Tragheitssensormasse (406) ein erstes 
Ende aus einem Werkstoff (418) von bekann- 
tem Reflexionsvermogen aufweist, 
einer Einrichtung zum Richten wenigstens ei- 35 
nes Teils des gesendeten Lichtstrahls (34) ge- 
gen das erste Ende der Tragheitssensormasse 
(406), 

einer Einrichtung zum Messen eines Intensi- 
tatsgrades von wenigstens einem Teil des 40 
Lichtstrahls, der durch das genannte erste En- 
de durch Reflexion gestreut wird, und 
einer Einrichtung zum Feststellen einer Bewe- 
gung der Tragheitssensormasse (406) aus der 
ersten Stellung in die zweite anhand des ge- 45 
messenen Intensitatsgrades des durch das ge- 
nannte erste Ende durch Reflexion gestreuten 
Lichts. 

17. Anlage nach einem der Anspruche 11 bis 13, bei so 
der die Einrichtung zum Positionserfassen umfafit: 

eine Einrichtung zum Senden eines Licht- 
strahls (34) gegen einen bezeichneten Bereich 
innerhalb des Fahrzeugs, der von einer Person 55 
eingenommen werden kann, 
eine Einrichtung zum Empfangen wenigstens 
eines Teils des Lichtstrahls, der durch eine Fla- 



che innerhalb des bezeichneten Bereichs 
durch Reflexion gestreut wird, 
eine Einrichtung zum Bestimmen des Intensi- 
tatsgrades des empfangenen Lichtstrahls an 
zwei durch einen vorbestimmten Abstand von- 
einander getrennten verschiedenen Stellen, 
und 

eine Einrichtung zum Bestimmen des Abstan- 
des zwischen der Streuflache und der festste- 
henden Struktur anhand eines Verhaltnisses 
der an den beiden verschiedenen Stellen er- 
fafcten Intensitatsgrade zueinander. 

18. Anlage nach einem der Anspruche 11 bis 13, bei 
der die Einrichtung zum Positionserfassen umfafit: 

eine an einer ersten Stelle innerhalb des Fahr- 
zeugs angeordnete Einrichtung zum Senden 
eines Lichtstrahls (34) gegen einen bezeichne- 
ten Bereich innerhalb des Fahrzeugs, der von 
einer Person (24) eingenommen werden kann, 
eine an einer zweiten Stelle angeordnete De- 
tektoreinrichtung, wobei die erste und die zwei- 
te Stelle durch einen vorbestimmten Abstand 
voneinander getrennt sind, 
eine Einrichtung zum Abbilden wenigstens ei- 
nes Teils des durch Reflexion gestreuten Licht- 
strahls als Fleck an der genannten Detektorein- 
richtung, wobei die Detektoreinrichtung einen 
den Ort des Flecks an der Detektoreinrichtung 
anzeigenden Ausgang liefert, 
eine auf den Ausgang der Detektoreinrichtung 
ansprechende Einrichtung zum Bestimmen ei- 
nes Winkels, unterdem der durch Reflexion ge- 
streute Lichtstrahl empfangen wird, und 
eine Einrichtung zum Bestimmen des Abstan- 
des zwischen der Streuflache und der festste- 
henden Struktur anhand des bestimmten Win- 
kels. 

19. Anlage nach einem der Anspruche 11 bis 13, bei 
der die Einrichtung zum Positionserfassen umfafit: 

eine an einer ersten Stelle innerhalb des Fahr- 
zeugs angeordnete Einrichtung zum Senden 
eines Lichtstrahls (34) gegen einen bezeichne- 
ten Bereich innerhalb des Fahrzeugs, der von 
einer Person (24) eingenommen werden kann, 
eine Vielzahl Detektoreinrichtungen, die je an 
verschiedenen Stellen angeordnet sind, wobei 
jede der verschiedenen Stellen von der ersten 
Stelle durch einen vorbestimmten Abstand ge- 
trennt ist, 

eine Einrichtung zum Abbilden wenigstens ei- 
nes Teils des durch Reflexion gestreuten Licht- 
strahls als Fleck an jeder Detektoreinrichtung 
aus der Vielzahl Detektoreinrichtungen, wobei 
die genannte Vielzahl Detektoreinrichtungen 
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einen Ausgang liefert, der den Ort des zugeho- 
rigen an ihnen erzeugten Flecks anzeigt, 
eine auf die Ausgange der Vielzahl Detektor- 
einrichtungen ansprechende Einrichtung zum 
Bestimmen eines Winkels, unter dem der durch 5 3. 
Reflexion gestreute Lichtstrahl von jeder De- 
tektoreinrichtung aus der Vielzahl Detektorein- 
richtungen empfangen wird, und 
eine Einrichtung zum Bestimmen des Abstan- 
des zwischen der Streuflache und der festste- 10 
henden Struktur anhand der Vielzahl der be- 
stimmten Winkel, wodurch jegliche Wirkung auf 
den durch Reflexion gestreuten Lichtstrahl (34) 
durch veranderiiche Reflexionsmuster an der 
Streuflache gemildert wird. 15 



tique detectee de Poccupant n'est pas differen- 
ce ee comme etant un mouvement non pertinent 
de {'occupant. 

Procede selon la revendication 1, comprenant, en 
outre, les etapes consistant a : 

recevoir des donnees representatives d'une 
acceleration du vehicule; 
comparer les donnees representatives de ('ac- 
celeration du vehicule avec la valeur de seuil 
de discrimination; et 

actionner le dispositif de retenue (38) pour se- 
curity si les donnees representatives de I'acce- 
leration du vehicule depassent la valeur de 
seuil. 



Revendications 

1 . Procede pour optimiser une analyse de discrimina- 20 
tion dans un systeme pour actionner le dispositif de 
retenue (38) pour la securite d'un occupant d'un ve- 
hicule en reponse a une collision du vehicule com- 
prenant les etapes consistant a : 

25 

detecter, d'une facon continue, une position 
statique d'un occupant (24) d'un vehicule par 
rapport a une structure fixe situee a I'interieur 
du vehicule; et 

ajusterune valeur de seuil de discrimination uti- 30 
lisee dans I'analyse de discrimination pour de- 
terminer si I'actionnement du dispositif de rete- 
nue (38) est necessatre en se basant sur la po- 
sition statique detectee de I'occupant; 

35 

caracterise en ce que ledit procede comprend 
en outre I'etape consistant a differencier les mou- 
vements non pertinents de I'occupant du mouve- 
ment provoque par une situation de collision en se 
basant seulement sur la variation de ladite position *o 
statique detectee de I'occupant dans le temps et la- 
dite valeur de seuil de discrimination est egalement 
ajustee en fonction du resultat de ladite etape de 
differenciation. 

45 

2. Procede selon la revendication 1, comprenant, en 
outre, les etapes consistant a : 

detecter une variation dans la position statique 
detectee de I'occupant; so 
determiner !a Vitesse de I'occupant (24) en se 
basant sur la variation de la position statique 
detectee de I'occupant; 

comparer la Vitesse de I'occupant avec la va- 
leur de seuil de discrimination; et ss 
actionner le dispositif de retenue pour securite 
(38) si la Vitesse de I'occupant depasse la va- 
leur de seuil et si la variation de la position sta- 



4. Procede selon la revendication 2, comprenant, en 
outre, les etapes consistant a : 

recevoir des donnees representatives d'une 
acceleration du vehicule; 
ajuster une valeur de seuil de discrimination 
d'acceleration en se basant sur la position sta- 
tique detectee de I'occupant et sur le resultat 
de ladite etape de differenciation; 
comparer les donnees representatives de I'ac- 
celeration du vehicule avec la valeur de seuil 
de discrimination d'acceleration; 
et actionner le dispositif de retenue (38) pour 
securite si les donnees representatives de I'ac- 
celeration du vehicule depassent la valeur de 
seuil de discrimination d'acceleration. 

5. Procede selon Tune quelconque des revendications 
1 a 4, dans lequel I'etape de detection, d'une facon 
continue, de la position de I'occupant (24) du vehi- 
cule comprend les etapes consistant a : 

emettre un faisceau lumineux (34) vers une zo- 
ne designee situee a I'interieur du vehicule et 
occupee potentiellement par une personne; 
recevoir au moins une partie du faisceau lumi- 
neux qui est diffuse par reflexion par une sur- 
face situee a I'interieur de la zone designee; 
mesurer le niveau d'intensite d'au moins une 
partie du faisceau lumineux recu, ou {'angle 
sous lequel est recu le faisceau lumineux; et 
determiner la distance entre la surface de dif- 
fusion et une structure fixe situee a I'interieur 
du vehicule en se basant sur le niveau d'inten- 
site ou sur Tangle mesure. 

6. Procede selon la revendication 5, dans lequel I'eta- 
pe de determination de la distance entre la surface 
de diffusion et la structure fixe consiste a : 

detecter, en deux endroits differents separes 
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par una distance predetermines, le niveau cfin- 
tensrte du faisceau lumineux (34) diffuse par re- 
flexion; et 

determiner la distance errtre la surface de dif- 
fusion et la structure fixe en se basant sur le s 
rapport des niveaux (Ttntensite detectes aux 
deux positions diffe rentes. 

7. Procede seton la revendication 5, dans lequel Feta- 
pe de determination de la distance errtre la surface 10 
de diffusion et la structure fixe consists a : 

emettre le faisceau lumineux (34) a parti r d'un 
premier endrort situe a I'interteur du vehicule; 
focafiser le faisceau lumineux diffuse par re- is 
flexion de maniere a former un point lumineux 
sur un moyen detecteur situe a un second en- 
droit, les premier et second endroits etant se- 
pares par une distance predeterminee, (edit 
moyen detecteur foumissant un signal de sortie 20 
indicatif de Pendrort du point lumineux sur ledit 
detecteur; 

determiner Tangle sous lequel le faisceau diffu- 
se par reflexion est recu en se basant stir Pen- 
droit du point lumineux sur le moyen detecteur; 25 
et 

determiner la distance errtre la surface de dif- 
fusion et la structure fixe en se basant sur Tan- 
gle sous lequel la lumlere drfrusee par reflexion 
est recue. 30 

6. Procede selon la revendication 5, dans lequel I'eta- 
pe de focalisation consiste a focal is er le faisceau 
lumineux (34) diffuse par reflexion de maniere a for- 
mer un point lumineux sur chaque moyen detecteur 3ff 
(Tune pluralfte de moyens detecteurs positionneset 
orientes de maniere a recevolr la lumlere drffusee 
par reflexion sous des angles respectifs drfterents; 
et 

determiner la distance entre la surface de dif- *o 
fusion et la stnjcture fixe en se basant sur la plural ite 
d'angles determines, en reduisant ainsi tout effet 
qu'exercent sur le faisceau lumineux diffuse par re- 
flexion des motifs a reflectance variable se trouvant 
sur la surface de diffusion. 45 

9. Procede selon Tune quelconque des revendicetions 
5 a 3, comprenant, en outre, les etapes oonsistant 
a: 

50 

dinger eu moins une pertie du faisceeu lumi- 
neux (34) sur une premiere extremite d*une 
masse de detection inertielie (406) se trouvant 
dans un moyen destine a detecter r accelera- 
tion (400) du vehicule, ladite masse de detec- ss 
tion inertieDe (406) pouvant se deplacer dYine 
premiere position j usque une seconde position 
en reportse a une force d 'acceleration appli- 



quea, ladite premiere extremite comprenant 
une matiere (418) possedant un coefficient de 
reflexion cortnu; 

mesurer un niveau d'ntensite d'au moins une 
parte du faisceau lumineux (34) qui est diffuse 
par reflexion par la premiere extremite de la 
masse de detection inerfieJIe (406); et 
detecter le de placement de la masse de detec- 
tion inertieDe (406) depuis la premiere position 
jusque la seconde position en se basant sur le 
niveau dlntensrte mesure de la lumiere diffu- 
s6e par reflexion par la premiere extremite de 
la masse de detection Inertielie. 

10. Procede cTectionnement cTun disposftif de retenue 
(38) pour securite comprenant les etapes du prece- 
de de Pune quelconque des revendications 1 a 4 et 
comprenant en outre les etapes oonsistant a : 

emettre un faisceau lumineux (34) vers une zo- 
ne designee srtuee a llnterieur du verticuie et 
occupee potentieliement par une personne; 
mesurer un niveau d t lntensit6 relatif ou une 
moyerme d'angles de diffusion d'au moins une 
parte du faisceau lumineux (34) qui est diffuse 
par reflexion par une surface srtuee a llnterieur 
de la zone designee; 

determiner la distance entre la surface de dif- 
fusion et une structure fixe srtuee a llnterieur 
du vehicule en se basant sur le niveau d'inten- 
8116 relatif ou sur la moyenne des angles de dif- 
fusion pour realiser de ce fait ladite etape de 
detection continue; 

determiner une variation de la position statique 
de Toccupant sur une periode de temps; 
comparer la variation de ladite position statique 
de I'occupant sur une periode de temps avec 
ladite valeur de seufl; et 
actionner le disposrtif de retenue pour securite 
si la variation de distance depasse la valeur de 
seuil et si la variation de la position statique de- 
tectee de I'occupant n'est pas diffe renciee com- 
me etant un mouvement non pertinent de Toc- 
cupant. 

11. Systeme pour actionner un disposrtif de retenue 
(38) pour la securite d'un occupant de vehicule en 
reponse a une collision de vehicule comprenant : 

un moyen pour detecter. dXine facon continue, 
une position statique d'un occupant (24) de ve- 
hicule par rapport a une structure fixe srtuee a 
llnterieur du vehicule; et 
un moyen de trartement comprenant : 

un moyen pour discriminer une collision de 
vehicule necessitant I'acSonnementdu dis- 
positif de retenue (38) pour securite de Toe- 
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cupant, I edit moyen de discrimination pre- 
sentant un© valeur de seuil de cfiscrimi na- 
tion destines a etna utilises dans Panatyse 
de discrimination; et un moyen reagjssant 
aux donnees representatives de la position 
statique detected de i'occupent en ajustant 
ta valeur de seuil de discrimination; 
I edit systeme etant caractferise en ce que 
I edit moyen de traitement comprend en 
outre un moyen servant a differencier les 
mouvernents non pertinents de F occupant 
du mouvement provoque par une situation 
de collision et tedrt moyen de dlffere nega- 
tion differencie en se basant seulement sur 
la variation de ledite position statique de- 
tectee dans le temps. 

12. Systeme selon la revindication 11 , dans lequel I edit 
moyen de trartement comprend, en outre : 

un moyen pour detector une variation dans la 
position statique detectee de Poccupant; 
un moyen pour determiner la Vitesse de Poccu- 
pant (24) en se basant sur la variation detectee 
de la position statique detectee de r occupant; 
un moyen pour comparer la Vitesse de I'occu- 
pant avec la valeur de seuil de discrimination; 
et 

un moyen pour action ner le dlsposltif de rete- 
nue (38} pour securite si la vitesse de Poccu- 
pant depasse la valeur de seuil et si la variation 
de la position statique detectee de roocupant 
nest pas differentiae comme etant un mouve- 
ment non pertinent de roocupant. 

13. Systeme selon la revendication 11, comprenant en 
outre : 

un moyen pour recevoirdes don noes represen- 
tatives de Pacceleration (400) du vehicule; et 
ledit moyen de traitement comprenant, en 
outre, un moyen pour comparer les donnees re- 
presentatives de Pacceleration du vehicule 
avec la valeur predetermines de seuil de dis- 
crimination, et un moyen pour actionner le dis- 
positif de retenue (38) pour securite si les don- 
nees representatives de ('acceleration du vehi- 
cule depassent la valeur de seuil. 

14. Systeme selon la revendication 11, comprenant en 
outre : 

un moyen pour recevoirdes donnees represen- 
tatives de Pacceleration (400) du vehicule; et 
ledit moyen de discrimination comprend en 
outre une valeur de seuil de discrimination cfeo- 
celeretion destine* a etre utilise© dans Panaly- 
se de discrimination et un moyen reagissant 



aux donnees representatives de la position sta- 
tique detectee da roocupant en ajustant la va- 
leur de seuil de discrimination a°accele ration; et 
ledit moyen de traitement comprenant en outre 
un moyen servant a comparer les donnees re- 
presentatives de ("acceleration du vehicule 
avec la valeur de seuil de discrimination cfac- 
celeraticn, et un moyen servant a actionner le 
dispositif de retenue (38) pour securite si les 
donnees representatives de Pacceleration du 
vehicule depassent la valeur de seuil decele- 
ration. 

15. Systeme selon Pune quelconque des revendi ca- 
tions 11 a 14, dans lequel ledit moyen de detection 
de position comprend : 

un moyen pour 6mettre un faisceau lumirteux 
(16) vers une zone designee srtuee a Hnterieur 
du vehicule et occupee potentieliement par une 
personne; 

un moyen pour recevolr au moins une partledu 
faisceau lumineux (16) qui est diffus6 par re- 
flexion par une surface se trouvant a Hnterieur 
de la zone designee; 

un moyen pour mesurer le niveau d'intensite 
(102, 104, 206, 208, 210, 310) d'au moins une 
parte du faisceau lumineux recu, ou angle sous 
lequel le faisceau lumineux est recu; et 
un moyen pour determiner la distance entre la 
surface de diffusion et une structure fixe situee 
a I'int6rieur du vehicule en se basant sur le ni- 
veau d'intensite mesure ou sur Tangle mesure. 

16. Systeme selon la revendication 15, comprenant en 
outre: 

un moyen pour detector Pacceleration (400) du 
vehicule comportant une masse de d6tection 
inertieile (406) pouvant fitre depiacee depuis 
une premiere position jusqu'a une seconde po- 
sition en reponse a un e force d 'acceleration ap- 
pliquee, ladite masse de detection inertieile 
(406) comportant une premiere extremity com- 
prenant une matiere (418) a coefficient de re- 
flexion connu; 

un moyen pour diriger au moins une partie du 
faisceau lumineux emts (34) vers ladite premie- 
re extremrte de ladite masse de detection iner- 
tieile (406); 

un moyen pour mesurer un niveau d'intensite 
o°au moins une partie du faisceau lumineux qui 
est diffuse par reflexion par ladite premiere ex- 
tremtte;et 

un moyen pour detector un de placement de la- 
dite masse de detection inertieile (406) depuis 
la premiere position jusqu'a la seconde position 
en se basant sur le niveau d'intensite mesure 
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de la lumiere diffusee par reflexion par ladite 
premiere extremite. 

17. Systeme selon rune quelconque des revendica- 
tiorts 11 a 13, darts (equal led It moyen de detection s 
de position oomprend : 

un moyen pour emettre un faisceau lumineux 
(34) vers une zone designee srtuee a I'interieur 
du vehicule et occupee potentieDement par une 10 
personne; 

un moyen pour recevolr au moins une parti e du 
faisceau lumineux qui est diffuse par reflexion 
par une surface situee a nntSrieur de la zone 
designee; 15 
un moyen pour detect er, en deux endroits dhf- 
ferents separ&s par une distance predetermi- 
nee, fe niveau cfirrtensite du faisceau lumineux 
recu; et 

un moyen pour determiner la distance antra la 20 
surface de tfffusion et la structure fixe an se 
basant sur un rapport entre lea niveaux dlnten- 
sit6 detectes aux deux endroits drfferents. 

18. Systeme selon Tune quelconque des revendica- 
tions 11 a 13, dans lequel led it moyen de detection 
de position oomprend : 

un moyen posltlonne a un premier ertdroit situe 
a I'interieur du vehicule pour emettre un fais- so 
ceau lumineux (34) vers une zone designee si- 
tuee a I'interieur du vehicule et occupee poten- 
tiei lament par une person ne (24); 
un moyen detecteur positionne a un second en- 
droit p les premier et second endroits etant se- 35 
pares par une distance pnedeterminee; 
un moyen pour focaliser au molns une partle 
du faisceau lumineux qui est diffuse par re- 
flexion de maniene a former un point lumineux 
sur ledit moyen d6tecteur, I edit moyen detec- *o 
teurfoumissant un signal de sortie indicatif de 
I'endroit du point lumineux sur ledit moyen de- 
tecteur; 

un moyen reagissant audit signal de sortie du 
moyen detecteur en determinant Tangle sous <s 
lequel le faisceau lumineux diffuse par reflexion 
est recu; et 

un moyen pour determiner la distance entre la 
surface de dfFusion et la structure fixe en se 
basant sur Tangle determine. so 

19. Systeme selon Pune quelconque des revendica- 
tions 11 a 13, dans lequel ledit moyen de detection 
de position comprend: 

55 

un moyen positionne a un premier ertdroit situe 
a I'interieur du vehicule pour emettre un fais- 
ceau lumineux (34) vers une zone designee si- 



tuee a Pinterieurdu vehicule et occupee poten- 
tieDement par una personne (24); 
une pluralrte de moyens detecteurs positiormes 
cnacun a des endroits differents, chaque ert- 
droit different etant separe du premier endroit 
d"une distance predeterminee; 
un moyen pour focaliser au moins una parte 
du faisceau lumineux qui est diffuse par re- 
flexion de mantere a former un point lumineux 
sur cnacun des moyens detecteurs de ladite 
pluralrte de moyens detecteurs, ladite pluralrte 
de moyens detecteurs fburrdssant un signal de 
sortie Indicatif de Tendrolt du point lumineux 
respectif forme sur ces moyens detecteurs; 
un moyen reagissant a ladite pluralite de si- 
gn aux de sortie des moyens detecteurs en de- 
terminant Tangle sous lequel le faisceau lumi- 
neux respectif diffuse par reflexion est recu au 
niveau da chaque moyen detecteur de ladite 
pluralite de moyens detecteurs; et 
un moyen pour determiner la distance entre la 
surface de diffusion et la structure fixe en se 
basant sur la pluralite d'angles determines, en 
reduisant einsi tout effet qu'exercent sur le fais- 
ceau lumineux (34) diffuse par reflexion des 
motifs a reflectance variable se trouvant sur la 
surface de diffusion. 
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